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(54) Wireless CDMA system having a unique forward configuration control channel 



(57) The wireless CDMA system includes a base 
station which generate a configuration channel as one 
of the forward control channels. The message slots in 
the configuration channel only include overhead mes- 
sages. The base station also generates at least one oth- 
er forward control channel, but these other forward con- 
trol channels do not need to include overhead messag- 
es in any of their message slots. The mobiles in the sys- 
tem determine the location of the configuration channel 



from information in a sync channel generated by the 
base station. By camping onto the configuration chan- 
nel, a mobile can quickly obtain the overhead parame- 
ters in the overhead messages. Because obtaining 
overhead parameters and keeping an update version of 
the overhead parameters is an important factor in over- 
all performance, the significant decrease in overhead 
message access time provided by the provision of the 
configuration channel greatly improves performance. 
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Description 

Field of the Invention 

[0001] The present invention relates to a wireless CD- 
MA system, and more particularly, a wireless CDMA 
system having a unique forward control channel dedi- 
cated for transmission of system overhead information. 

Description of Related Art 

[0002] Conventional CDMA systems employ a plural- 
ity of channels on a single CDMA carrier The system 
differentiates between the channels by assigning a dif- 
ferent Walsh code to each channel. Specifically, each 
base station in the system transmits a reference signal 
called a pilot channel having a Walsh code of 0. The 
pilot channel generated by one base station for a par- 
ticular CDMA carrier generally is the same as the pilot 
channel generated by another base station for the same 
CDMA carrier except for being shifted in time. The other 
channels associated with a pilot channel have the same 
time shift, but different Walsh codes from the pilot chan- 
nel. 

[0003] For instance in one CDMA standard, a sync 
channel is Walsh code 32. Having detected the strong- 
est pilot channel, a mobile (e.g., the cellular phone) ac- 
cesses the associated sync channel using the Walsh 
code 32. The sync channel includes information on the 
base station and communication capabilities thereof 
such as a pilot offset index, a long code state, a system 
time, etc. 

[0004] The pilot offset index indicates the time shift of 
the pilot channel generated by the base station. The 
long code indicates the state of the long code for ac- 
cessing a forward control channel at the time given by 
the system time. Forward control channels having the 
format shown in Fig. 1 are traditionally referred to as 
paging channels, and will be referred to as such in this 
description. Using the long code state, the mobile ac- 
cesses the first of a possible plurality of paging channels 
referred to as the primary paging channel. 
[0005] As shown in Fig. 1 , each paging channel is di- 
vided into a plurality of slots. Overhead message slots 
10 alternate with mobile specific message slots 12. Mo- 
bile specific message slots 12 generally include a mes- 
sage for a particular mobile communicating with the 
base station. An overhead message slot 10 includes 
overhead messages for all mobiles communicating with 
the base station. Because the base station can only 
service a finite number of mobiles using one paging 
channel, a base station may employ more than one pag- 
ing channel. 

[0006] Besides the pilot channel, sync channel, and 
paging channel(s) discussed above, the typical wireless 
CDMA system further includes a plurality of traffic chan- 
nels and an access channel. It is over the access chan- 
nel that mobiles send messages to the base station 



when the mobile is not on a traffic channel, and it is on 
a traffic channel that communication between the mo- 
bile and base station takes place. For example, via the 
access channel, the mobile will request that the base 
5 station assign a traffic channel for the mobile to use in 
making a call. 

[0007] The overhead messages in the overhead mes- 
sage slots 1 0 of each paging channel generally include 
at least the following messages: a system parameters 

io message, a neighbor list message, a channel list mes- 
sage, and an access parameters message. It should be 
understood, that generic names have been given to 
each of these messages, and that the particular name 
is not intended to reference a particular CDMA standard. 

is Instead, each message is intended to cover the mes- 
sage or messages in a particular CDMA standard that 
meet the definition given below for each message. Fur- 
thermore, each message will only be described to the 
extent needed to better understand the present inven- 

20 tion. 

[0008] The system parameters message informs a 
mobile of what parameters to use in tasks such as pilot 
channel searching, hand-off, power control, etc. For ex- 
ample, the hand-off parameter gives a signal level 

2S threshold which a mobile uses in deciding whether to 
switch base stations. Namely, if a detected pilot channel 
of a base station not currently servicing the communi- 
cation needs of a mobile exceeds the signal level thresh- 
old, the mobile will switch to this base station. 

30 [0009] The neighbor list message indicates the pilot 
offset index and configuration structure for the base sta- 
tions of neighboring cells. The configuration structure in- 
formation indicates whether the neighboring base sta- 
tion is configured the same as the current base station, 

35 and/or any differences in that configuration (e.g., loca- 
tion of paging channels). The channel list message in- 
dicates the number of paging channels the base station 
is using. The access parameters message informs the 
mobiles of the communication format that the mobile 

40 should use in accessing the base station. 

[0010] Besides the information discussed above, the 
system parameters message, the neighbor list mes- 
sage, and the channel list message include the same 
common message sequence number; also referred to 

45 as the configuration sequence message (CSM) number. 
The CSM number changes if any parameter in the sys- 
tem parameters message : the neighbor list message, or 
the channel list message changes. By comparing the 
CSM number of overhead message information a mo- 

so bile currently stores with the CSM number in a detected 
overhead message, a mobile decides whether to update 
the stored overhead message parameters from the sys- 
tem parameters message, the neighbor list message, 
and the channel list message. Similarly, the access pa- 
ss rameters message further includes an access message 
sequence (AMS) number. The AMS number changes if 
any parameter in the access parameters message 
changes. By comparing the AMS number of overhead 
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message information a mobile currently stores with the 
AMS number in a detected overhead message, a mobile 
decides whether to update the stored overhead mes- 
sage parameters of the access parameters message. 
[0011] In addition to the overhead messages and mo- 
bile specific message discussed above, the base station 
also generates a general page message. This message 
indicates, among other things, the current CSM and 
AMS numbers. A mobile specific slot 1 2 can include only 
mobile specific messages, only general page messag- 
es, or both mobile specific messages and general page 
messages. 

[0012] When a mobile is first turned on, the mobile 
performs an initialization process such as shown in Fig. 
2. First, in step S10, the mobile detects the strongest 
pilot channel, and then camps onto the associated sync 
channel in step SI 5. Using the information on the sync 
channel, the mobile camps onto the primary paging 
channel (generally the paging channel having the lowest 
Walsh, code) in step S20, and obtains and stores the 
parameters in the channel list message from the over- 
head messages in step S25. As discussed above, the 
channel list message includes information on the 
number of paging channels employed by the base sta- 
tion. 

[0013] Then, in step S30, the mobile determines from 
the parameters in the channel list message if the base 
station transmits more than one paging channel. If so, 
the mobile determines in step S35 the particular paging 
channel to monitor This is accomplished using a well- 
known hashing algorithm which computes the paging 
channel number based on the number of possible pag- 
ing channels and the identification number of the mobile. 
The mobile identification number and hashing also indi- 
cates which slot of the computed paging channel the 
mobile should monitor for mobile specific messages. 
More than one mobile can map to the same mobile spe- 
cific slot of a paging channel. Mobiles differentiate be- 
tween the messages destined for them and destined for 
other mobiles by recognizing their identification number 
in the mobile specific message. 

[0014] Next, in step S40, the mobile hashes onto the 
paging channel determined in step S35, and obtains the 
information in the overhead messages (hereinafter col- 
lectively referred to as "the overhead parameters") from 
this paging channel in step S45. The mobile then con- 
tinuously determines whether to update the stored over- 
head parameters in step S50 based on the CSM and 
AMS numbers in the manner discussed above. 
[0015] In step S30, if the mobile determines that only 
one paging channel exists, then the mobile obtains the 
overhead parameters in the overhead messages in step 
S55 from the primary paging channel, and determines 
the mobile specific slot to monitor in step S60 in the 
same manner discussed above with respect to step 
S35. 

[0016] After the initialization process is complete, the 
mobile may enter an idle state wherein the mobile is not 



engaged in communication with the base station. During 
the idle state, the mobile may monitor particular slots 
such as its mobile specific slot, and sleep the rest of the 
time to save battery life. This mode of operation is re- 
$ ferred to as the slotted mode. The mobile may also op- 
erate in an unslotted mode wherein the mobile monitors 
all slots. The unslotted mode is entered when the mobile 
operates to access the system. 

[001 7] If at any time the mobile loses the pilot channel, 
to the initialization process must be repeated. The initiali- 
zation process, beginning with step S15, is also repeat- 
ed anytime the mobile switches base stations, referred 
to as an idle hand-off. The initialization process must be 
completed before a call can be made or received by the 
is mobile. Additionally, before a call can be made, the mo- 
bile has to confirm its stored overhead parameters are 
current. 

[0018] It takes a mobile on average about 600 ms to 
determine whether an update of the overhead parame- 

20 ters is required, and then up to another 1 .28 seconds to 
actually update these overhead parameters, if neces- 
sary, unfortunately, during this time, the pilot channel 
can be lost, or the switch to a new pilot determined, such 
that initialization must be repeated. As a result, the us- 

25 er's desired operation, like placing a call, is delayed. 
These time periods can be reduced by increasing the 
number of overhead message slots in a paging channel 
at the expense of reducing the number of mobile specific 
message slots, but the mobile specific message slots 

30 cannot be completely eliminated. Furthermore, reduc- 
ing the number of mobile specific message slots de- 
grades system performance. 

[0019] It has been determined that the shorter the in- 
itialization and/or overhead parameter update time, the 
35 greater the likelihood that, for example, a call will suc- 
ceed. 

Summary Of The Invention 

40 [0020] The wireless CDMA system according to the 
present invention uses one of the forward control chan- 
nels as a configuration channel. The plurality of mes- 
sage slots in this configuration channel only includes 
overhead messages. The other non-configuration for- 

4 $ ward control channels traditionally used as paging chan- 
nels, by contrast, do not include slots with overhead 
messages. Furthermore, besides the offset indices for 
neighboring base stations, the neighbor list message in 
the overhead messages indicates whether a neighbor- 

50 ing base station supports a configuration channel and 
the location of a supported configuration channel. By us- 
ing the configuration channel, a mobile significantly re- 
duces the initialization and overhead parameters up- 
date time compared to mobiles in a conventional wire- 

55 less CDMA system. 
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Brief Description Of The Drawings 

[0021] The present invention will become more fully 
understood from the detailed description given herein- 
below and the accompanying drawings which are given 
by way of illustration only, wherein like reference numer- 
als designate corresponding parts in the various draw- 
ings, and wherein: 

Fig. 1 illustrates the format of a traditional paging 
channel; 

Fig. 2 illustrates the initialization process performed 
by a conventional mobile in a conventional wireless 
CDMA system; 

Fig. 3 illustrates a conceptual block diagram of an 
embodiment of a base station in a wireless CDMA 
system according to the present invention; 

Fig. 4 illustrates a conceptual block diagram of an 
embodiment of a mobile in the wireless CDMA sys- 
tem according to the present invention; 

Fig. 5 illustrates the format of one of the forward 
control channels, referred to as the configuration 
channel, generated by the base station according 
to the present invention; 

Fig. 6 illustrates the format of other forward control 
channels, other than the configuration channel, 
generated by the base station according to the 
present invention; 

Fig. 7 illustrates the initialization process performed 
by the mobile according to the present invention; 

Fig. 8 illustrates the initialization process performed 
by the mobile according to the present invention af- 
ter an idle hand-off; 

Fig. 9 illustrates a flow chart of the monitor operation 
performed by the mobile once the initialization proc- 
ess has been completed; and 

Fig. 1 0 illustrates a flow chart of the pre-call process 
performed by a mobile according to the present in- 
vention to determine whether to update stored over- 
head parameters. 

Detailed Description Of The Preferred Embodiments 

[0022] Fig. 3 illustrates a conceptual block diagram of 
an embodiment of a base station in a wireless CDMA 
system according to the present invention. As shown in 
Fig. 3, the base station 20 includes a central processing 
unit (CPU) 38 connected to a transmitter 34, a receiver 
36, a read-only memory (ROM) 40 and a random access 



memory (RAM) 42. The ROM 40 stores operational pro- 
gramming for the CPU 38, and the RAM 42 stores inter- 
mediate and operational data for the CPU 40. 
[0023] The CPU 40 includes a controller 22 connect- 

s ed to a pilot channel generator 24, a forward control 
channels generator 26, a sync channel generator 28, a 
plurality of traffic channel processors 30, and an access 
channel processor 32. The pilot channel generator 24, 
the forward control channels generator 26, the sync 

io channel generator 28, and the traffic channel proces- 
sors 30 are connected to the transmitter 34, while the 
traffic channels processors 30 and the access channel 
processor 32 are connected to the receiver 36. While 
not shown in Fig. 3, the base station 20 also provides 

15 for communication with a public switch telephone net- 
work. 

[0024] Under the control of the controller 22, the pilot 
channel generator 24 generates a pilot channel, the traf- 
fic channel processors 30 handle communication over 

20 the traffic channels, and the access channel processor 
32 handles receipt of requests over the access channel 
in the conventional manner. The controller 22, however, 
controls the forward control channels generator 26 to 
generate the forward control channels in a different 

2S manner than that previously discussed. 

[0025] As shown in Fig. 5, the forward control chan- 
nels generator 26 generates a forward control channel, 
traditionally serving as a paging channel, wherein each 
slot includes the overhead messages; hereinafter, this 

30 forward control channel will be referred to as the config- 
uration channel. The other forward control channels 
generated by the forward control channels generator 26, 
which traditionally served as paging channels, have the 
format shown in Fig. 6. The forward control channels 

35 having the format shown in Fig. 6 will be referred to, 
somewhat untraditionally, as paging channels for the re- 
mainder of the description of the present invention. As 
shown in Fig. 6, each slot in the paging channels is a 
mobile specific message. In an alternative embodiment, 

40 the paging channels have the same format as the tradi- 
tional paging channels shown in Fig. 1 and include both 
mobile specific message and overhead message slots 
to allow for compatibility with mobiles which do not sup- 
port monitoring the configuration channel. Accordingly, 

45 the term paging channels as used in the remainder of 
this description and the claims should be construed as 
covering at least both the formats shown in Figs. 1 and 
6 unless stated to the contrary. 

[0026] In one embodiment, the configuration channel 
50 js predetermined and fixed regardless of the number of 
paging channels. However, in an alternative embodi- 
ment, the configuration channel is given the Walsh code 
of the highest existing paging channel plus one. For in- 
stance, if the base station 20 requires three paging 
55 channels having Walsh code 1 -3 to handle mobile spe- 
cific messages, the Walsh code of the configuration 
channel is set to 4. This alternative embodiment also 
provides for compatibility with mobiles which do not sup- 
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port a configuration channel because the forward con- 
trol channels generator 26 still generates a channel list 
message indicating the number of paging channels. 
[0027] The sync channel generator 28 generates a 
sync channel as described with respect to the related 
art, except that the controller 22 controls the sync chan- 
nel generator 28 to also include information indicating 
whether a configuration channel exists and the location 
of the configuration channel. For example, in a conven- 
tional wireless CDMA system, Walsh codes 1-7 define 
the location of seven possible paging channels. The 
sync channel generator 28 supplies the Walsh code of 
the configuration channel. 

[0028] In generating the configuration channel, the 
forward control channels generator 26, under the control 
of the controller 22, adds information to the neighbor list 
message in the overhead messages. In addition to sup- 
plying the pilot offset indices and configuration structure 
for the neighboring base stations, the neighbor list mes- 
sage indicates, for each neighboring base station, 
whether the base station supports a configuration chan- 
nel and the location of the configuration channel. 
[0029] Except for the differences noted above, the 
base station 20 operates in the conventional manner to 
control communication between mobiles. 
[0030] Fig. 4 illustrates a conceptual block diagram of 
an embodiment of a mobile in the wireless CDMA sys- 
tem according to the present invention. As shown in Fig. 
4, the mobile includes a central processing unit (CPU) 
50 connected to a read-only memory (ROM) 52, a ran- 
dom access memory (RAM) 54, a receiver 56, a trans- 
mitter 58, a user interface 72, a speaker 74 and a mi- 
crophone 76. The ROM 52 stores the operational pro- 
gramming of the CPU 50, and the RAM 54 stores inter- 
mediate and operational data for the CPU 50. 
[0031] The CPU 50 includes a control unit 60 connect- 
ed to the ROM 52, the RAM 54, a pilot channel search 
engine 62, a sync channel processor 64, a forward con- 
trol channel processor 66, a mobile traffic channel proc- 
essor 68, and an access channel generator 70. The pilot 
channel search engine 62, the sync channel processor 
64, the forward control channel processor 66, and the 
mobile traffic channel processor 68 are connected to the 
receiver 56. The mobile traffic channel processor 68 and 
the access channel generator 70 are connected to the 
transmitter 58. The mobile traffic channel processor 68 
is also connected to a speaker 74 and a microphone 76. 
[0032] Under the control of the control un it 60, the pilot 
channel search engine 62 detects the pilot channels re- 
ceived by the receiver 56, and determines the strength 
of each pilot channel. The control unit 60 determines 
which of the pilot channels is the strongest, and selects 
a base station associated with that pilot channel for serv- 
icing the mobile's communication needs. 
[0033] The control unit 60 informs the sync channel 
processor 64 of the selected pilot channel, and the sync 
channel processor 64 camps onto the sync channel re- 
ceived by the receiver 56 and associated with the se- 



lected pilot channel. The sync channel processor 64 
processes the information in the sync channel, and pro- 
vides the sync channel information to the control unit 60. 
The control unit 60 stores this information in the RAM 
5 54. 

[0034] Based on the information in the sync channel, 
the control unit 60 instructs the lorward control channel 
processor 66 on the forward control channels received 
by the receiver 56 to process. The forward control chan- 
ge nel processor 66 camps or hashes onto the forward con- 
trol channel or channels instructed by the control unit 
60, detects the overhead messages and the mobile's 
mobile specific message, and outputs the information in 
the overhead messages and mobile specific message 

is to the control unit 60. The information in the overhead 
messages and the mobile specific message is stored by 
the control unit 60 in the RAM 54. 
[0035] The control unit 60 receives operation instruc- 
tions from the user via the user interface 72. If a user 

20 wants to place a call, this instruction is entered via the 
user interface 72. When a call is to be placed, the mobile 
requires a traffic channel over which to place the call. 
Requests, such as for a traffic channel, to the base sta- 
tion are supplied by the control unit 60 to the access 

2S channel generator 70. The access channel generator 70 
transmits these requests via the transmitter 58 on the 
access channel of the base station. Responses to re- 
quests, including the traffic channel assigned by the 
base station, form part of the mobile specific message 

30 sent by the base station on the paging channel. 

[0036] Accordingly, the control unit 60 monitors the 
mobile specific message detected by the forwarding 
control channel processor 66 for the assigned traffic 
channel. Once the assigned traffic channel is received, 

35 the control unit 60 instructs the mobile traffic processor 
68 to handle audio and non-audio communication over 
the assigned traffic channel. The mobile traffic channel 
processor 68 processes audio data received by the re- 
ceiver 56 on the assigned traffic channel, and outputs 

40 audio signals to the speaker 74. The mobile traffic chan- 
nel processor 68 converts audio signals received from 
the microphone 76 into audio data, and transmits the 
audio data on the assigned traffic channel via the trans- 
mitter 58. Non-audio data, such as pages (e.g., text for 

^5 display on a display device of the user interface 72), re- 
ceived by the mobile traffic channel processor 68 on the 
assigned traffic channel are processed and output to the 
control unit 60. Depending on the non-audio data, the 
control unit 60 may output the processed non-audio data 

50 to the user interface 72. 

[0037] Next, the initialization process performed by 
the mobile according to the present invention will be de- 
scribed with reference to Fig. 7. The control unit 60 in 
step S100 selects the strongest pilot signal from among 

55 those detected by the pilot channel search engine 62. 
The control unit 60 then instructs the sync channel proc- 
essor 64 to camp onto the sync channel associated with 
the selected pilot signal in step S1 1 0. As part of this step,- 
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the sync channel processor 64 sends the obtained sync 
channel information to the control unit 60. The control 
unit 60 stores the sync channel information in the RAM 
54. 

[0038] From the sync channel information, the control 
unit 60 determines in step S120 whether the base sta- 
tion supports a configuration channel. If a configuration 
channel is not supported, the mobile completes the ini- 
tialization process by going to step S20 of Fig. 2. How- 
ever, if a configuration channel is supported, the control 
unit 60 determines the location of the configuration 
channel from among the forward control channels 
based on the sync channel information, and instructs the 
forward control channel processor 66 to camp onto the 
configuration channel in step S130. In step S140, the 
forward control channel processor 66, as instructed by 
the control unit 60, obtains the overhead parameters in 
the overhead messages, and outputs the overhead pa- 
rameters to the control unit 60. The control unit 60 stores 
the overhead parameters in the RAM 54. 
[0039] Next, in step S150, the control unit 60 deter- 
mines the paging channel and mobile specific message 
slot to monitor based on the stored overhead parame- 
ters from the channel list message and the identification 
number for the mobile, and hashes to the determined 
paging channel. The control unit 60 then begins a mon- 
itor operation illustrated in Fig. 9. 

[0040] Specifically, Fig. 9 illustrates a flow chart of the 
monitor operation performed by the mobile once the in- 
itialization process has been completed. As shown in 
Fig. 9, in step S300 the control unit 60 monitors the CSM 
and ASM numbers detected by the forward control 
channel processor 66 on the paging channel being mon- 
itored. Namely, the control unit 60 monitors the CSM and 
ASM numbers in the general page message received 
by the forward control channel processor 66. 
[0041] Then, in step S310, the control unit 66 deter- 
mines whether the CSM and AMS numbers detected in 
step S300 match the CSM and AMS numbers, respec- 
tively, for the overhead parameters stored in the RAM 
54. If a match is determined, processing returns to step 
S300. If one of the detected numbers does not match 
the stored number, processing proceeds to step S320. 
Instead of determining whether both numbers match, 
the control unit 60 can monitor only one of the numbers 
and determine whether a match exists. 
[0042] In step S320, the control unit 60 instructs the 
forward control channel processor 66 to camp onto the 
configuration channel. In step S330, the forward control 
channel processor 66, as instructed by the control unit 
60, obtains the overhead parameters of the overhead 
messages corresponding to the one of or both of the 
CSM and AMS numbers not producing a match, and 
outputs the obtained overhead parameters to the control 
unit 60. The control unit 60 stores the obtained overhead 
parameters in the RAM 54. The control unit 60 then in- 
structs the forward control channels processor 66 to 
hash onto the paging channel including the mobile spe- 



cific messages for this mobile in step S340, and 
processing returns to step S300. 
[0043] Updating the stored overhead parameters in 
the wireless CDMA system according to the present in- 

5 vention, wherein the base station makes a configuration 
channel available, takes less than 0.2 seconds, and de- 
termining whether an update is required (i.e., checking 
CSM and ASM numbers) takes on average about 100 
ms. These significant improvements over the conven- 

io tional wireless CDMA system greatly increase the like- 
lihood that, for example, a call will succeed. 
[0044] Furthermore, the wireless CDMA system ac- 
cording to the present invention also provides for greatly 
improved battery life. Mobiles in a wireless CDMA sys- 

is tern operate in an unslotted and slotted mode. In the 
unslotted mode, mobiles monitor all slots in the paging 
channel. In the slotted mode, the mobile only monitors 
the mobile specific slot for that mobile and checks to de- 
termine whether the overhead parameters should be 

20 updated as described above with respect to Fig. 9. For 
the duration of the other slots, the mobile sleeps (i.e., 
does not draw power to perform the forgoing monitoring 
functions). Because updating the overhead parameters 
and checking on whether to update the overhead pa- 

25 rameters takes significantly less time than conventional 
wireless CDMA systems, less power is required and bat- 
tery life is extended. 

[0045] Also, because the overhead messages are not 
placed on each paging channel, the capacity of the pag- 

30 jng channels is greatly increased. 

[0046] In the event the pilot channel search engine 62 
loses the selected pilot channel, the pilot channel search 
engine 62 will either reacquire the selected pilot channel 
or acquire a different pilot channel In either event, the 

35 initialization process is repeated. Accordingly, the 
present invention provides for improved performance 
when either of these events occurs by significant reduc- 
ing the initialization period. 

[0047] Furthermore, if the mobile performs an idle 
hand-off, the mobile performs the modified initialization 
process shown in Fig. B, which can also greatly reduce 
the initialization period after a hand-off. As discussed 
above, the neighbor list message in the overhead mes- 
sage not only includes the pilot offset indices and con- 

45 figuration structure of neighboring base stations, but al- 
so indicates whether each base station on the list sup- 
ports a configuration channel and the location of the 
configuration channel. As shown in Fig. 8, in step S200, 
the control unit 60 completes an idle hand-off to a new 

so base station listed in the neighbor list message in the 
conventional manner. Then, with respect to the initiali- 
zation process, the control unit 60 determines in step 
S210 if the new base station supports a configuration 
channel based on the information in the neighbor list 

55 message. 

[0048] If the new base station does not support a con- 
figuration channel, then the control unit 60 performs the 
initialization process described above with respect to- 
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Fig. 2 beginning with step S1 5. But, if the new base sta- 
tion does support a configuration channel, then in step 
S220, the control unit 60 instructs the forward control 
channel processor 66 to camp onto the configuration 
channel specified for the new base station by the over- 
head parameters from neighbor list message. Unlike the 
initialization process described with respect to Fig. 7, 
the control unit 60 does not need to acquire the sync 
channel information before being able to instruct the for- 
ward control channel processor 66 on the location of the 
configuration channel. Accordingly, the present inven- 
tion realizes a further reduction in the initialization time 
when making an idle hand-off to a neighboring base sta- 
tion. 

[0049] Then, in step S230, the modified initialization 
process goes to step S140 of Fig. 7 and completes. 
[0050] As discussed previously, prior to placing a call, 
the mobile checks to make sure that the stored over- 
head parameters are up-to-date. Unlike mobiles in a 
conventional wireless CDMA system, the mobile ac- 
cording to the present invention does not have to wait 
for either a general page message in a mobile specific 
slot or a overhead message slot in the monitored paging 
channel. Instead, the mobile according to the present 
invention performs the pre-call process illustrated in Fig. 
10. 

[0051] Fig. 10 illustrates a flow chart of the pre-call 
processes performed by a mobile according to the 
present invention to determine whether to update the 
stored overhead parameters. As shown in Fig. 10, in 
step S400, the control unit 60 instructs the forward con- 
trol channel processor 66 to camp onto the configuration 
channel, and in step S410 instructs the forward control 
channel processor 66 to obtain the CSM and AMS num- 
bers from the overhead messages on the configuration 
channel. 

[0052] In step S420, the control unit 60 determines 
whether the CSM and AMS numbers detected in step 
S410 match the CSM and AMS numbers, respectively, 
for the overhead parameters stored in the RAM 54. If a 
match is determined, processing ends. If one of the de- 
tected numbers does not match the stored number, 
processing proceeds to step S430. Instead of determin- 
ing whether both numbers match, the control unit 60 can 
monitor only one of the numbers and determine whether 
a match exists. 

[0053] In step S430, the control unit 60 obtains the 
overhead parameters of the overhead messages corre- 
sponding to one of or both of the CSM and AMS num- 
bers not producing a match via the forward control chan- 
nel processor 66 : and stores the newly obtained over- 
head parameters in the RAM 54. The pre-call process 
then ends. 

[0054] The invention being thus described, it will be 
obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all such 
modifications are intended to be included within the 



scope of the following claims. 
Claims 

5 

1. A method of transmitting forward control channels 
from a base station in a wireless CDMA system, 
comprising: 

10 first generating at least one forward control 

channel having a first plurality of slots, at least 
one of said first plurality of slots including a mo- 
bile specific message; 

15 second generating a configuration channel as 

another forward control channel having a sec- 
ond plurality of slots, said second plurality of 
only including overhead messages; and 

20 transmitting said forward control channels in- 

cluding said configuration channel. 

2. The method of claim 1 , wherein said second gen- 
erating step sets a predetermined Walsh code for 

25 said configuration channel. 

3. The method of claim 1, wherein said second gen- 
erating step sets a Walsh code for said configura- 
tion channel as a highest Walsh code of said for- 

30 ward control channels generated in said first gen- 
erating step plus one. 

4. The base station of a wireless CDMA system, com- 
prising: 

35 

a pilot channel generator generating a pilot 
channel having a predetermined offset index; 

a forward control channel generator generating 
40 at least a first paging channel having a first plu- 

rality of slots and configuration channel having 
a second plurality of slots, said second plurality 
of slots only including overhead messages, and 
at least one of said first plurality of slots includ- 
es ing a mobile specific message; and 

a controller controlling operation of said pilot 
channel generator and said forward control 
channel generator. 

so 

5. The method of claim 1 or the base station of claim 
4, wherein said overhead messages include a 
neighbor list message, and overhead parameters in 
said neighbor list message list pilot channel offset 

55 indices for base stations of neighboring cells and 
indicates whether each listed base station transmits 
a configuration channel and a location of said trans- 
mitted configuration channel. 
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6. The method of claim 1 or the base station of claim 
4, wherein said first plurality of slots does not in- 
clude overhead messages. 

7. The base station of claim 4, wherein said forward 
control channel generator sets a predetermined 
Walsh code for said configuration channel. 

8. The base station of claim 4, wherein said forward 
control channel generator sets a Walsh code for 
said configuration channel as a highest Walsh code 
for one of said paging channels plus one. 

9. The base station of claim 4, further comprising: 

a sync channel generator generating a sync 
channel associated with said pilot channel, said 
sync channel indicating a location of said configu- 
ration channel. 

10. A method of initializing a mobile in a wireless CDMA 
system, comprising: 



channel associated with said pilot channel, said 
sync channel including information indicating a 
location of a configuration channel; 

a forward control channel processor for camp- 
ing onto a paging channel; and 

a control unit controlling operation of said pilot 
channel search engine, said sync channel 
processor and said forward control channel 
processor, said control unit determining a loca- 
tion of said configuration channel from said in- 
formation in said sync channel, and instructing 
said forward control channel processor to camp 
onto said configuration channel, said configu- 
ration channel including a plurality of slots, said 
plurality of slot only including overhead mes- 
sages, and said control unit obtaining overhead 
parameters in said overhead messages from 
said configuration channel via said forward 
control channel processor. 



camping onto a sync channel associated with 
a received pilot channel, said sync channel in- 
cluding information indicating a location of a 2S 
configuration channel; 

camping onto said configuration channel based 
on. said information in said sync channel, said 
configuration channel including a plurality of 30 
slots, said plurality of slots only including over- 
head messages; and 

obtaining overhead parameters in said over- 
head messages from said configuration chan- 35 
nel. 



13. The mobile of claim 12, wherein 

said overhead messages include a channel list 
message indicating a number of paging chan- 
nels associated with said pilot channel; and 

said control unit determines a paging channel 
containing a mobile specific message slot for 
said mobile based on said number of paging 
channels indicated by said obtained overhead 
parameters in said channel list message, and 
instructs said forward control channel proces- 
sor to hash onto said determined paging chan- 
nel. 



11. The method of claim 10, wherein 

said overhead messages include a channel list 40 
message indicating a number of paging chan- 
nels associated with said received pilot chan- 
nel, and further including the steps of, 

determining a paging channel containing a mo- *s 
bile specific message slot for said mobile based 
on said number of paging channels indicated 
by said obtained overhead parameters in said 
channel list message; and 

so 

hashing onto said determined paging channel. 

12. A mobile in a wireless CDMA system, comprising; 

a pilot channel search engine camping onto a 55 
pilot channel; 

a sync channel processor camping onto a sync 



14. A method of monitoring overhead messages at a 
mobile in a wireless CDMA system, comprising: 

storing a message number associated with 
overhead parameters from at least one over- 
head message in a slot of overhead messages 
obtained from a configuration channel, slots in 
said configuration channel only including said 
overhead messages, said message number in 
a current slot of said configuration channel dif- 
fering from said message number in a previous 
slot of said configuration channel if at least one 
of said associated overhead parameters in said 
overhead message in said current slot differs 
from said associated overhead parameter in 
said overhead message in said previous slot; 

detecting a message number in a slot of a pag- 
ing channel being monitored by said mobile; 

determining if said stored message number- 
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matches said detected message number; and 

obtaining at least said associated overhead pa- 
rameters from said configuration channel if said 
stored message number does not match said 5 
detected message number 

15. A mobile of a wireless CDMA system, comprising: 

a forward control channel processor camped 10 
onto a paging channel; 

a memory storing a message number associ- 
ated with overhead parameters from at least 
one overhead message in a slot of overhead 75 
messages obtained from a configuration chan- 
nel, slots in said configuration channel includ- 
ing said overhead messages, said message 
number in a current slot of said configuration 
. channel differing from said message number in 20 
a previous slot of said configuration channel if 
at least one of said associated overhead pa- 
rameters in said overhead message in said cur- 
rent slot differs from said associated overhead 
parameter in said overhead message in said 2s 
previous slot; and 

a control unit instructing said forward control 
channel processor to detect a message 
number in a slot of said paging channel, deter- 30 
mining if said detected message number 
matches said stored message number, and in- 
structing said forward control channel proces- 
sor to camp onto said configuration channel 
and obtain said associated overhead parame- 35 
ters from said configuration channel if said de- 
tected message number does not match said 
stored message number. 

16. A method of initializing a mobile after an idle hand- *o 
off from a first base station to a second base station, 
comprising: 

storing overhead parameters obtained from a 
configuration channel transmitted by said first 45 
base station, slots in said configuration channel 
only including overhead messages containing 
said overhead parameters, said overhead mes- 
sages including a neighbor list message, said 
overhead parameters in said neighbor list mes- so 
sage indicating at least a location of a configu- 
ration channel transmitted by said second base 
station; 

camping onto said configuration channel trans- ss 
mined by said second base station based on 
said location of said configuration channel 
transmitted by said second base station in said 



stored overhead parameters; and 

obtaining said overhead parameters in said 
configuration channel transmitted by said sec- 
ond base station. 

17. A mobile in a wireless CDMA system, comprising: 

a forward control channel processor for camp- 
ing onto a forward control channel; 

a memory storing overhead parameters ob- 
tained from a configuration channel transmitted 
by a first base station, slots in said configuration 
channel only including overhead messages 
containing said overhead parameters, said 
overhead messages including a neighbor list 
message, said overhead parameters in said 
neighbor list message indicating at least a lo- 
cation of a configuration channel transmitted by 
a second base station; 

a control unit determining said location of said 
configuration channel transmitted by said sec- 
ond base station from said stored overhead pa- 
rameters when said control unit causes an idle 
hand-off from said first base station to said sec- 
ond base station, and instructing said forward 
control channel processor to camp onto said 
. configuration channel transmitted by said sec- 
ond base station based on said determined lo- 
cation and obtain said overhead parameters in 
said configuration channel transmitted by said 
second base station. 

18. A method of monitoring overhead messages at a 
mobile in a wireless CDMA system, comprising: 

storing a message number associated with 
overhead parameters from at least one over- 
head message in a slot of overhead messages 
obtained from a configuration channel, slots in 
said configuration channel only including said 
overhead messages, said message number in 
a current slot of said configuration channel dif- 
fering from said message number in a previous 
slot of said configuration channel if at least one 
of said associated overhead parameters in said 
overhead message in said current slot differs 
from said associated overhead parameter in 
said overhead message in said previous slot; 

camping onto said configuration channel; 

detecting said message number in a slot of said 
configuration channel; 

determining if said stored message number- 
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matches said detected message number; and 

obtaining said associated overhead parame- 
ters from said configuration channel if said 
stored message number does not match said s 
detected message number. 

19. A mobile in a wireless CDMA system, comprising: 

a forward control channel processor camped 10 
onto a paging channel; 

a memory storing a message number associ- 
ated with overhead parameters from at least 
one overhead message in a slot of overhead is 
messages obtained from a configuration chan- 
nel, slots in said configuration channel only in- 
cluding said overhead messages, said mes- 
sage number in a current slot of said configu- 
ration channel differing from said message 20 
number in a previous slot of said configuration 
channel if at least one of said associated pa- 
rameters in said overhead message in said cur- 
rent slot differs from said associated overhead 
parameter in said overhead message in said 25 
previous slot; 

a control unit instructing said forward control 
channel processor to camp onto said configu- 
ration channel and detect a message number 30 
in a slot of said configuration channel, deter- 
mining if said detected message number 
matches said stored message number, and in- 
structing said forward control channel proces- 
sor to obtain, said associated overhead param- 35 
eters from said configuration channel if said de- 
tected message number does not match said 
stored message number 

20. A wireless CDMA system forward control channel, 40 
comprising; 

a plurality of slots, said slots only including 
overhead messages. 

21. A wireless CDMA system forwarding control chan- 45 
nel, comprising: 

a plurality of slots, said slots only including a 
mobile specific message. 
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FIG. 2 

(CONVENTIONAL ART) 
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